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during thavu*- 
to fcTwnoM# (In 

the vuk-ai illati o n etap. One a dv anta ge of dyiianst, v uRanlianon to that e toat onla a 
conpoations may t* obtained when the btondoorttotattwprop^ proportion* 
Eaom^I.e of dynarr* vulcanized 
babe «QBto*«nt toOB-A-2 007 683 oaed In the European 8«flrchRopoftOB^20076S3di^otm 
hq blends of Uii moot— tic crystaCne potyotofln reein and cured EPDM 
to the to ouredwto a pherwfc 

j^. Il-jaU i m aa lk a t a ri at a tompaiabai aifflftortm anfton nrmftttrrr r^T 

fcr«tto»s»*Ticsrttoobtato«t ^ ^ 

to continued at curing tampan*** unt* t!i* rubber to cured to the 
than S% of tha rubbar to extractabie in boJang xylene. 

uaing inbdng eoulpment auoh aa that dlao)oaad to tha foragoing prior art 
aoftoompoailonabacauaaaa tha rubbar te¥sfrtoeathara*utUnooon> 
tor example, tha oompoatton a gtya poor aadrwdaaai and. a on^to^ oannot 
at at. A o oonSnot y . thara to a naad tor p r o c t east tor preparing eott, aalruaion- fa brioab to , thermo- 



Ofr*40076» to oonaidarad to ba tha csdeest pftorartono^Artk<a64(2)BK:farthapurpoaaaof Ar^ 
54(1) and Article 56 EPC f=or ai designated atataa exoept Belgium, thto art to eupe^ 

EPCbygVM)072 203farthe puraoaae of Article S»(1) EPC. 

EP-A4)072203dexioeeeapfoceaefort^ 
bjf eftatllj l oa dinQ a parting Ptfi nmilin ftfiT*rn -rf-Y^* r^ 1 ^^"? P°*y- 

olefin resto wth an organic peroxide compound to a twin screw extruder ao that the rubber and the main are 
thereby subjected to dynamic heat treatment m the pr es en ce of the peroxide. 

In view of adapting the description to this new daim 1, 1 is reouested to substitute the sentence in page 
Z Bnaa 31 to 34 by the following: 

"According to the present invention, it has been discovered that an unproved thermoplastic elastomer 
co nyo atti onconyr toir igabtendofp^ 
is obtained by 

(a) masticating plastic, rubber and other cornpounding a y ie di e nts in the firat third of an extruder to melt 
theptastcandformancssOTtiafty r*^ 

(b) d y i ia na ca B y vulcanizing said essentially rtornogenous blend and a rubber curative in the presence of 
a cure actuator in the last two thirds of the extruder by rnasticating for a period of two rninutes or less at 
astiearrateof at least 2000 seer 1 so that the rubber is cured to the extend that no more than 5 weight- 
% of the rubber is soluble in a rubber eotvent* 

Vulcanization is considered to be essentially complete when no more than 5 weight percent of the rubber is 
aotobto in a rubber aorvent Preferabry. the btend is subjected dun^ 

to 7500 sec- 1 . The thermoplastic elastomeric composition so produced exhibits superkx tertsie properties in- 
ducing higher strength and greater elongation and (dependmg upon the amount of rubbar) also exhibits better 
tobricabiay. Le^ Is draw-down ratio is higher indicating better extrudabiity. Moreover, axtrudabie composi- 
tion co ntasitog high procot^ 

btondsdynamcaaV vulcanized at low shear ratn mixers) 



The process of the invention is applicable to an bland of plastic, rubber and rubber curative. Of course. K 
is un der sto od that the plastic and rubber must be compatible or campat&tf tzabte by a compatfttfizmg agent 
such as, a block copolymer or graf t polymer. Any njbbercuratto 

for the particular rubber is satisfactory for the process of this invention. For examples, of suitable plastics, 
rubbers, and rubber curatives refer to the patents mentioned under the Background of tha Invention. 

tt is further understood that compositions suitable fortrie practice of trie invention o 
than rubbar and plastic, for example, particulate fliers, carbon black, day. seca, plaattegera, extender otts, 
antidegradants, stabflfcers. and components normafly oorrtpounded in blends of plastic and rubber. The proc- 
ess is suitable for corn posit torts having a mett viscosity of 1 0 to 200 pascal seconds and is especiaf ly eu table 
for oorriposftiora having a meh visc« 
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ail other eom- 
170*-230*C The me* vteooelty 



the type end 
.thai 

a Mend of 6M6 parts by weight of 
fcctbe 



r 40-15p«t»by«MgKof piooocTh* 

icomprleta 70-80 parts bywetfxof EPOM rubbarend ooneeixmdlrisfy, 30- 
. Amv Deafened Mend oonteJne 1-1-6 porta by Might of extender ofl per 




in two minutes 

la complete wtthto 2M0 ooconds. Once output 
time In the mtaec reeu*a In greater production af- 
pJaatfes and rubbers, 
mat of 2000 eec* or higher la auta^lbr carrying outthaprooeaa 

writhe 

rate la the velocity gradient In the apace between the tip 
the tip and the we*, rotation of the Icneedtog elements 

100 to W) fa^oMtana par inha^ <n^) to 
ta*mthetejoJberofttaonae*e*lew*o^ 

la kneaded by aaeh element la about 1 Id 30 tirnaspereeoond. prafeiabryatK^5to30^ 

umouiowJBUj eirw rt 10 tnTHtirnos far tri — r* -^^^♦^■^w^vt^flvt 

200 to 1800 Unea during vulcanlratiorL For exarnple. In a typ« procaa* w»h a rotor wtth three 
at400rpm*ainfearhevlngareektoncau^ the material w*1 be kneaded 600 



Amber aabstectory for carrying out the procees of the inrvention is a hip* en^ 
by Warner ft PfWdarar. Germany. The Vktorner & Pneiderer <V^ 
wrict, two toawmeahtog ecrews rotate *« the eame dmwtion. 

1 3JS6X679 and 4,250.292; and German Patents 2^02^46; £473.764 and 2.549,372. 

rnetars very from 53 mm to 300 mm; barrel lengths vary tHrt generally the rn»crm«nba^ 
Is the length neoaaeery to maintain a length over dfemeter ratto of 42. Trie abaft screws of trieee ex 
rojawa^fa^prf ^^ n e t ^ eailaaef umiw^ ^ 

uee material to move forward from each kneadmg section of the extruder. TypicaBy. trKwe are about 
|f**T*erc*cc*rv*ying«i^ barnA ' 

nsrtte contaMng one, two, three or four tips are arable, however. Imea^ 

„ihavte three tips are preferred 
0.1 to CU mm. these mbong extruders provkte ebear rates erf at least 20W 
net mfaaig power expended n the process of t^ 

tionieMrffS*/**^* inr^snowc hours per luVxiram of product produced with at^ 30O400 v^ hours per 



of the preferred enrolments 

The process of the invention is ftatrated by the iiae of W&P twin screw ex^ 
P3 Orttst s pi -«ied otherwise, al of the plastic, rubber and other compounding mgreolems except cure ac* 
thwKremled^theen^ pert of trie extruder.^ 

to met the ptasoc and to form an eseentiaPy r*>rnogenoou» blend Cure activator (vuteanaatkxi acceieiator) 
w added through another entry port located about one-third of the length of the barrel downstream from the 
MM entry port The tost twn-trards of the exSvder (from the cure activator errfry port to the outlet of theex- 
tudor) a regarded as the o>rtarnic vukwzatkxi zone. Avert operated uno^ 

the outlet to remove an vototle br^rtxtocta. Sometimes, additional extender o3 or piastkazer and colorants 
are added at another emry port located about the middle of the vulcanization zone. . ^ 

The residerioe tkr>e wttrwi the vuxaniza^ 
said vulcanization zone. Since the extruders are typfcafly operated under a starved condition, usually about 
60 to 00 percent full, residence urns is eseenuaity directly proportional to feed rate. Thus, residence time m 
the vUcanfeatton rone is calculated by muttiptying the total volume of the dynamic vulcanization zone times 




toy dMdtaQ tho product of tho drounv 
ofttosefswpsrssoondbythotipr 



toonttvu T*o blonds compriso (ol parts by 
37 parts of fcaofci dsy. 130 parts of «*- 
10 parts of msttr^W phonal curing 
in T«Mo 1 . In oddttoa 1 M ports 
Thacompooftfomsflsrho- 
60 to 80 pascal sseonds at about 
tho compositions htvt o molt viscosity of 

Op ctsarsnoo of stout QJ2 mm. Tho scrow spood 
_ to 180to230^Tbosfto*rrsto sUSSO sscr* botwoon 
in ths dynamic wsoantzatlon xono vans* from 32 to 42 
adrudar is pssottesd and t ho psftsts aro 

Comccottons oontsMng IdonttesJ com- 
1«TC dump tsmparaturo. Rasldonootimascf about4- 
toc^omu^^ls vutosnbatiort Tho rotor spood is 
ths Usnbury run c# ExvnpJo 1 which could 
sro Injection rnotdsd to fontJ pisojuos •noro which prop* 
of Exsmpfto 1. sro msssursd from pisopss pnjpstBd by 
ratio a tho ratio of tho »otoc ty s rod shspsd •xlrudato ts soinQ fro m • 
Urn uokrtj nf thr rntnrfTr^ ^ — ^ ^^f^wi tr» • tn- 
■> of revoftuJon of s tsfce~up drum. Tho dots is surmionzod in Tsbk/ 1 . 
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Trttdataln*^^ 



|ej*^p»eTtie*ov«theerit^ 

onanist c«bacon*»ssionr™ 
s^thatthaprocasaoftheinv^^ 



Thaproossaofthainvsntton 

compoeftJons within the range of 55-65 Shore A hardness, whereas, a procas s using a 3P Banbury 
at a shear rate of about 360 sec- 1 and the same ingredients and proportions of irtgrecSents gives non- 
cornposiuons. 



so 



A. Aprocesafcrpiapar^atKer^^ 

rubber by which comprises 50 waig^ j H 

a) ii astir attnfj P>""r runtmr anrf rl 1 1 — ^^T^^"^ ^^flrt third of an extruder to melt 

tha plastic ar>d Icrm an essantiairy rwr^ 

b) dynamically vulcanizing said esasntiafty hcrnogsnous Mend and a rubber curative In the pfwrw* 
of a ours activator m the last two thWs of tha axtnidar by mastkattng for a parkxlrf 

* m rata of at toast 2000 sac- 1 so that the rubber Is cured to the extent tr«t no more tr«n 5 weight 

percent of the rubber is soluble in s rubber servant 
2. The process of CUim 1 in which the mett viscosity of the compcsHioo is 10 to 200 pascal seconds. 
X The process of CUim 2 in which the shear rate is 2500 to 7500 sec- 1 . 

4. The process of Claim 3 in which the composition has a mett viscosity of 10 to 100 pascal seconds. 

5. The process of Claim 4 in which the composition coniprises a Wend of 60-85 parts by weight of rubber 
and correspondingly. 40-15 parts by weight of plastic. 

e. The process of Claim 5 in which the plastic is polypropylene and the rubber is EPOM rubber. 

7. The process of Claim 6 in which the composition compris e s a blend of 70-80 parts by weight of EPDM 
rubber and corre sp ondingly. 30-20 parts by weight of polypropylene. 

8. The process of either of Cla*ns 6 and 7 in which the composition contains 1-1-5 parts of extender o9 per 
part of EPOM rubber. 

9. The process of any of Claims 6 to 8 in which the curative for the rubber is a phenolic curative comprising 
phenofic resin and cure activator. 

10. The process of any of Claims 6 to 9 in which the Wend is masticated by the use of a twin-shaft screw 
extruder in which two mtermeshing screws rotate in the same direction. 

Patentanspruche 

1. Verfahren zur Herstaliung einer therrnoplastischen Bastornarmasae in Form etner Mischung aus einem 
Kunststoff und einem geharteten Kautscbuk, welche 50 Gew. -% oder weniger Kurtststoff enthftt, durch 

a) Mastizieren von Kunststoff, Kautschuk und anderen MtocrnmgsbsstandteSen im erstan Drtttal eines 
Extruders, urn den Kunststoff zu schmetzen und eine im wesentltehen homogene Mischung in Abwe- 
senhett eines Hartongsaktivators zu biden. und 

b) dyrorrtisches Vulkanisieren der im wesentlfchen hornogenen Mischung und sines KttJtschufcharters 
in Gegenwart eines Hartungsaktivators in den letzten zwei Drtteln des Extruders dutch Mastiztoren 
wfthrend eines Zeitraums von 2 Minuten oder weniger bei einer Scberrate von mmdesterts 2000 



6 



V0107CMS2 




u s h fcte t wtrd. da&racMrnehr ate SOew.-%< 



.4L 



iAfMpruoh2. 



10 fate 200 Paacaltalawwlen betrigt 
bis 7500 ssc-< betrigt 

von 10 We 1 00 f 
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a. 
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naehAfMprochft. 

30-20 



sine fcftachung ma 60-85 O s» lchUt e l a n Kautachuk und 
KunettoffumfefiL 

els Kunetsteff P otypropyisn und ais KeutschuK EPOM^Cautschuk ver- 



mmm e to e Mle rhu ng aus 70-60 O ewl chtMilen EPDM-*autschuK 
PoJypropyJen wflC*8t. 



l»rAnef>ructie8Ne8,vJOC^eJsr^^ 

i Phernftiarz und einen H8r1ungs^cth«tor urnteftt 

der AnsprCche 6b«9 f wotxw die Mbchung unter Anwendung esnes Doppel- 
U mr mn deo Schnecfcen in gtofcher Richtung georeht werden, martn 



siertwM. 



t. Ptoosoede preparation d\*neo«T^ 

tjque at da caoutchouc vutcaniae qui c a i np or ta 50 % en poics ou moins de plaslique en : 

{a} inert iqnant du T* +**'*T caoutchouc at cTautres ingredients de melange dans le premier tiers 

tfaneexrudeuaaaTridefondreleplastjo^ 

aancc <fun aUi vaieur de vulcanisation, at 

<b)vulesniee«tdynerniquam 

du caoutchouc an p r esence cTun acuvateur de vulcanisation dans les deux derniers tiers de rextru- 
oeuee par maHra o* cTune duree de deux minutes ou moms a un gradient de cisailement <f au moins 
2000 tff-i fa> u c*rm*t±tauc sot vulcanise au point cue pas pius de 5 % en poids du caeuV 

chouc aoient solubles dans un solvant du caoutchouc. 

2. Proo^sstanlareveridieatiQnl.dansieo^ 



X Precede salon la revendlcatjon 2, dans leoueJ te gradient de cisallement est de 2500 a 7500 sec- 1 . 

4. Precede salon la revendtcation 3. dans lequel la compo si t i on a une viscosite a Tetat f ondu de 1 0 a 1 00 



& Procada salon la m»a novation 4. dans toque* la composition ccrnprand un melange de 60 a 85 parties 
an da caoutchouc.et par consequent de 40 a 15 parties en poids de ptestique. 



8. Procada salon la reveno^cation 5. dans lequel le ptastique est du polypropylene et le caoutchouc est un 
caoutchouc EPOM. 

7. Procada salon la revendication 6, dans lequel la cornposition ccrnprand un melange de 70 * 80 parties 
i de caoutchouc cTEPDM, et par consequent de 30 a 20 parties en poids de polypropylene. 
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